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1. Objective of Reserch

€ Objective

This research aims to examine the technical requirements to improve the accuracy of traffic regulation information and stock management
efficiency and to develop the system. This system photographs road sign/road marking information by a smartphone or an in-vehicle
camera and automatically collected with uniform data accuracy using image recognition technology. Image recognition technology
recognizes regulation types, location information, and the deterioration status of facilities. Also, the road sign/road marking information is
collated with Police-managed traffic regulation information and registered with a simple registration function.
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2. Examination of requirements for system development

i ) Technical requirements for collecting traffic regulation information using image recognition technology

@®Requirements for the data to be collected
Questionnaires and interviews were conducted with three automobile manufacturers regarding the location accuracy of traffic regulation
information required by automated vehicles (Table 1). Since automated driving on general roads will be developed in the future, the
responses were mainly based on the assumption that the vehicles will be driven on expressways, and the required positional accuracy also
differs depending on the purpose of use of the information.

@Image date collection methods

The evaluation was conducted after comparing and organizing the characteristics of three items: image data collection equipment,
collection subject, and communication method.
®Image recognition technology
In addition to noise, blur, and insufficient resolution, image data from drive recorders are subject to issues such as weather, nighttime,

shade from street trees, deterioration, deformation, shooting angles, and pranks that resemble graffiti (Fig. 1 top). As a measure to
improve recognition accuracy, it is effective to have the system generate and learn images that reproduce various issues from a single

image (Fig. 1

bottom).

Table 1. Outline of hearings with automobile manufacturers

Question

Automobi le manufacturers

Company A

Company B

Company C

Target road

Freeway

Road

Freeway and Road

Traffic regulation information
types required for automated
vehicle control and ADAS

(Required for high-speed
driving) 26 types required for
control and ADAS

92 types are required for
control and ADAS, and others
are highly effective when
expanding functions.

101 types

Types of information
lacking in the traffic
regulation information

None

Mostly covered, but I'd like to
see a maximum speed of
120km/h added.

None

Influence of the camera(sensor noise, compression noise, camera shake/out of focus, insufficient

Noise Camera shake Insufficient resolution

Effect of weather and time of day*1

e 2 2z il

Fog

Accuracy of traffic
regulation information
(relative accuracy,
absolute accuracy, etc.)

In the case of up to the
judgment and operation
dimensions of the
control system, lane
level in the lateral
direction and £=100m in
the front-back direction
including driver alerting

Relative and absolute
accuracy is required with an
accuracy (within a few tens of
cm) that allows safe control of
the vehicle.

In terms of surface regulation,
for example, a system that
cannot be mistaken for an
adjacent intersection is
desirable. For line regulations,
for example, it is desirable to
have a system that can
distinguish between adjacent
lanes.

Update frequency of
traffic regulation
information

Hope to have a high
degree of confidence in
the accuracy of the results,
so that | can see how well

they match reality.

Wish to receive before the
changes in traffic regulations
take effect.

If there is a change in the
location of the road, such as a
change in road structure or
redrawing of white lines, etc.

Decolorization |

Image

date set Lens Blur

Codec Error %

%1 : GaudoMichaels, Benamin Midus, Robert Geirhos, Evgenia Rusak, Oiver Bringmann, AlexanderS. Edeer; Matthiass Bethge, and Wieand Brenddl,“Benchmarking
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2. Examination of requirements for system development

ii ) Requirements for the function to check the wear status of the markings

We studied the function of automating the classification of the wear rate of crosswalks according to the National Police
Agency's notice through image classification using machine learning. For machine learning, labeling (annotation) for supervised
learning is necessary, but in the case of ranks such as wear rate, which are influenced by individual subjectivity, there is a
problem of labeling with variation. In this case, we confirmed that labels with less variation can be obtained by conducting
annotation by multiple people. However, even with multiple annotators, there is a possibility that unreliable labels may be
mixed in. To solve this problem, after labeling the images for training, labels with large variability are considered as low quality
labels and are deleted. We confirmed that high-precision image classification is possible by learning with SSL (Semi-Supervised
Learning) on mixed data sets with and without labels (Fig. 2).

iii) Requirements for traffic control information database

Based on the results of a questionnaire/hearing survey to automobile manufacturers and a questionnaire survey to prefectural
police, the standard format (103 types) was reflected in the database (DB) of the model system as basic information. In
addition, the prefectural police require a great deal of labor to match the content of signs and markings with traffic control
information. In order to support this work, we considered taking photos of various information including the location of signs and
markings with a smartphone, etc., and importing them into the DB. The results of collating (tentatively linking) the information
of signs and markings with the standard format (103 types) imported into the model system are stored and managed in a
temporary file in the DB of the model system, and the overall structure of the DB was considered (Fig. 3).
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2. Examination of requirements for system development

Iv) Requirements for simple registration functions

@®Issues of registration services in prefectural police

We conducted a questionnaire survey of 47 prefectural police forces regarding the management and operation methods of traffic regulation information
and sign/marking information, the status of linking traffic regulation information with sign/marking information, and current issues (Fig. 4). About 90% of
the traffic regulation information is managed by "systematization" or "systematization and ledger (paper)," confirming that most of the information is
managed in electronic data by the system. On the other hand, location information for traffic regulation information was not registered in about 60% of the
cases. In addition, we conducted interviews with the Chiba Prefectural Police and Kanagawa Prefectural Police regarding the actual status of their existing
systems and operational issues.

Table 2. Issues in the current registration process

@51~99% _Gi100% Registration of traffic Registration of information
W regulation information

» It takes a lot of effort to input and link .
the information into the system.

on signs and markings

@100%

31% The registration process is huge and

time-consuming.

Location
information is

Linkage status Linkage status

registered with signs with + It takes a lot of effort to identify the + There is a shortage of staff for
gistere (Overall) marking dd £ traffi ati -
(Overall) (Overall) addresses of traffic regulation registration.
. i information from the Showa era. « Itis difficult to link them.
« The location of the regulation is » Signs and markings set up by road

.

[Traffic regulation information]
About 60% of all respondents have not
registered their location information

[Signs] About 50% of the total
number of untethered signs

.

[Markings] More than 80% of the total
number of untethered marking

Fig.4. Results of a survey of 47 prefectures (excerpt)

@ Simple registration function

unclear when the object that served
as the address disappears.

Since traffic regulation information is
managed using text-only data without
location information, it takes a lot of
effort to identify traffic regulation
information when there is an inquiry
about a section.

administrators are not understood.
Input errors occur.

Deterioration and wear status cannot
be grasped.

There are inconsistencies and
inconsistencies in the data.

Since the data is not managed, it is
difficult to receive inquiries about the
location.

In order to improve the efficiency and labor saving of the work for improving the accuracy of traffic regulation information data, it was decided that it is
necessary to implement a system processing that can "predict the location of signs and markings, referring to the "Traffic Regulation Standards" issued by
the National Police Agency, and select and confirm the candidate signs and markings from the information obtained from images, etc., for the work of
linking traffic regulation information to signs and markings, which requires a lot of labor. In this paper, we summarized the necessity of realizing a system
process that focuses on "predicting the location of signs and markings, and selecting and confirming the candidates to be linked from the information on
signs and markings obtained from images, etc. As functions for this purpose, we examined the collation method (collation processing method) and the
display/output method of the collation result (collation result).

-
: Signs and

Markings
Information

Linkage
Determination

—

Update Proposal
(Linkage Check)
Point Output

Fig.5. Image of a simple registration



2. Examination of requirements for system development

v ) Technical requirements for verification and evaluation

@®Consideration of collation method and collation scheme
We examined collation methods for information held by the prefectural police, information held by a private company (Zenrin), and

information collected in the field (Table 3) for the three jurisdictions in Naka Ward, Yokohama City, Kanagawa Prefecture.

@ Technical elements of collation evaluation
Based on the results of the collation method study, the technical elements of the collation evaluation in point regulation and line
regulation were examined. In the collation of point regulations, the points are judged to match or disagree according to the distance
between them, and if they match, the contents of the auxiliary sign information, etc., are compared to determine the match or
disagreement. In the case of line regulation matching, A data is matched to the road shape of the private operator, and then matched to B
data that has the same road shape, and the shape is judged to match or not match. In both types of matching, the results were manually

checked after the machine processing judgment.

A Data

B Data

C Data

A’ Data

B’ Data

Table 3. Target Data

Traffic regulation information (103 types)
converted to standard format from traffic
regulation information (decision-making
information) held by prefectural police.

Traffic regulation information interpreted
from signs and markings with location
information provided to car navigation
systems, etc. owned by private companies
(Zenrin).

Information on signs and markings
collected from image data from
smartphones and drive recorders using
image recognition technology.

Data of the sign and mark management
system held by prefectural police for the
maintenance and management of signs
and markings.

Data on the contents of signs and
markings to which location information is
added that are owned by a private
business operator (Zenrin).

Table 4. Examination of technical elements of collation evaluation (excerpt)

Line Regulation Point Regulation

Target Regulation
Type

001. Pedestrian street

003. Roads for bicycles and pedestrians

004. Road closure

005. Closed to vehicles

011. One-way street (IN002)
032. Maximum speed 50km/h
033. Maximum speed 50km/h

Legend

Standard Format
Data

*—e

Private Company
Data(Road shape)

001. Pedestrian street

003. Roads for bicycles and pedestrians

Legend

O Standard Format data

Private sector data only

034. Maximum speed 50km/h Edimwwglm; *—e
Consistent
Regulatory sections of standard Regulatory sections of
format data and private sector standard format data and
data match O private sector data match
Pa rtially There are differences in the
Consistent regulated sections of some
roads between the standard
format data and the private
sector data.
Inconsistent
Standard format data only Standard format data only
or (o) or Private sector data only
pr—




3. Building a verification environment

Based on the results of the study of the technical requirements for collation and evaluation, a verification
environment was constructed and three patterns of evaluation were conducted.

Collation and evaluation patterns®

Collation and evaluation patterns®

[ Results of survey of restricted sections and points ]

v As a result of cross-checking the A data with the B data, as shown
in the table below, there were "1,123 matches," "250 partial
matches," and "196 standard formats only.

[ Collation results of sign and mark information ]

As a result of cross-checking the 'A' data with the 'B' data, we found that
there were 5,377 cases that matched, 1,794 cases that were police only,
and 935 cases that were private businesses only.

. ! . . v Furthermore, when we checked the local signs for "police only" and "private

v Furthermore, as a result of checking the field signs for "partial " : : : -

.. o “g 9 P sector only," we found 8 and 17 inconsistencies, respectively.
match" and "standard format only", we found 18 and 35 P
. . B - ain cause
|nC0n5|StenC|e5, accordlngly. Results o Sign data and status of  No. of
events Notes
local signs events
A, 0 0 0 d 2 Consistent 5377
Consistent 1123 - = No integration Different car models in signs
No integration 18|0ver|appingsections of the same regulation Police 17940Int i %1
i ntegration
s;r:tsl;ltlznt * 250]Integration 13|Due to variable sign status at the time of survey Only g
Unknown 219 Unknown Sighting distance is 10m or more
Standard Mo integlration 35 - - ' No integration
format only % 196]Integration 48|signs on sidewalks Private
Unknown 113 Companies 935|Integration x 2
Only
:fj:zz:‘;i::gzt 357 No coordinate setin the coordinate field Unknown Sighting distance is 10m or more
:emha" standard ) 4ol Data in non-standard formats %1  (No integration/Integration/Unknown/Sighting distance:8,/8,51,18[cases])

ormat %2 (No integration/Integration/Unknown/Sighting distance:17,/25,739,/13[cases])

[ Results of regulatory content survey ] [ Example of increased collision distance ] _

L . v Since the probability of inconsistency or uncertainty increases when matching at

v As a result of confirming the regulatory contents of the "1,123 cases of the same point (latitude and longitude), the search distance was set to 10 m,
agreement" among the above matching results, we found "1,034 cases starting from the latitude and longitude point of the sign post in the 'A' data to be
of agreement" and "89 cases of disagreement. matched.

v Furthermore, as a result of checking the local signs for the v The reason for the 10-meter search distance was determined by taking into
"discrepancies," 33 discrepancies with the standard format data were account the fact that more than 95% of the distances between the matched signs
confirmed. were less than 5 meters, as well as the input error during the mapping process and

the error in the base map. Example of a match that occurs when the collision distance is increased
(Distance is 10m, the distance between the data below is 12m)
0.0 Cvinfor o 2 v On the other hand, as the matching
g 2 distance is increased, there are
Consistent | 1034] — more signs that seem to "match”,
No integration 33|How to enter data (one- and two-sided codes) but it is necessary to Verify whether
Non- 89|integration 56 they are objects that should be
Consistent Unknown ol

matched or not. o




3. Building a verification environment

Collation and evaluation pattern ©

v The matching of 'B' data and 'C' data was limited to the [Factors to be considered in pattern ©]

maximum speed among the highway signs in the evaluation area.
v The following flow was conducted* by obtaining 22 hours of drive m Summary of issues to be considered

recorder video from 94 vehicles that drove on the target road.

In addition to photographs, position and orientation data are also required.

Durmg qata . Recording cycle of photographs and position and orientation data.
collection +  How the object is photographed.
- Data
RilelRecorey Collection During image «  Data used for learning and image recognition.
recognition . Continuous learning. Tracking of identical geographic objects.
Image
Reci nition i
gnit When coordinates +  Obtain the coordinates of the target object, not the shooting position.
/ are given . Position and orientation data is required for all photos taken.
. Obtained 22 hours of video from
Coo.rdlnates 94 of the vehicles that traveled .
Assigned on the target roads and Duri ng data Di . "
performed matching. comparison . istance to be considered corresponding.
C*Data Comparison B'Data *As the service is still under development and has not yet reached the specified performance level, this report is based
Information on signs Sign Date : Zenrin on the findings from the service development and matching results, not the matching results themselves.

detected in the field

4. Cost estimation for implementation and comparison with the current system

In order to understand the effect of introducing the new system, we estimated the cost of introducing the
new system, etc., based on three different model configurations, and confirmed that the cloud form in Pattern

2 is the most effective. Table 5. Configuration pattern for cost estimation

Model configuration Pattern 1 Pattern 2 Pattern 3

Balsl'if””clt/'gns iD? Management, | it on a server in the main part |Built on a server in the main part |Built on a server in the main part
collation, 1/0, etc. of the model system of the model system of the model system

()

ut : . } -

o Image analysis function (location Embedded as a function in the Use the functions of an external  |Use the functions of an external

2 information extraction, etc.) server of the main part of the o -

£ server (solidarity) server (solidarity)

) model system

(%]
Signs and markings Distribute packaged software to |Distribute packaged software to |Introduced the function (App) in
inspection function (App) prefectural police. prefectural police. prefectural police.

Hard For the location of the main server of the model system, see |. On-premise/data
ardware center interest, Il. Cloud (private) configuration.




5. Preparation of draft specifications for the model system

i ) Selection of prefectures to implement model projects
Kanagawa Prefecture was selected as the prefecture to implement the model project because it satisfies the number of data
required for the functional verification of the model system in the next fiscal year, and decision-making information before
standard format data conversion can be obtained.

ii ) Create traffic control information for evaluation

Traffic regulation information for evaluation (CSV format) was created as data for the initial functional check
of the model system to be built in the next fiscal year and for verification when all functions are used.

[ R.2 ] [( R.3 ]

( ™
" ~
Evaluation of the current . ) | Model System Demonstration
) ; Create traffic control Building a model system >
status of traffic regulation information for evaluation A Experiment
information (system function check) i | (Full-function use)
HD.
M Marking and display information verification |« Signs and markings
function inspection application
W Sign and display image receiving function
M Regulatory information display and update
proposal function
. | HMarking and display information verification 1 Traffic Information on
Collationresult function Regulation signs and
*matching point - — € i
g p- A Standards displays
Non-matching point N collation
-~
™~
. @pata SR < o, 9
Information on @% % System function
signs and displays befpre %, 3 Information on check completed
by private processing /{9(.8% signs and
businesses '00 "0/, displays
| %
Implant location | N ')4/;’ - »
infe : » ® - - leted Fdditional
infor and| %. - e on Additional
regulatory | s‘}j information__ information
() & S .
details £l ’% A 5
. %, vy T .—I S
Regulatory Management Detailed regulatory 1
Infor n

Regulatory Information  Linkinginformation

Result of linking Information map display  details

> Information on
/ signs and
displays
@There is a target to
be tied to
@There is not a target
to be tied to

[Used as a substitute for
location information, etc.
obtained from image

information PP
Organizing improvements
If there are errors in the collation process, Preparation of renovation
correct them. specifications
- J L )

Fig.6. The role of traffic control information for evaluation



5. Preparation of draft specifications for the model system

iii )Preparation of draft specifications
Based on the results of the previous studies, the functional structure of the model system was examined.

Model System

~

M Check sheet creation function Dl o GG G )
@Receive and register of 103 types information
@Receive and register of signs and markings information

@ Making check sheet about information of

: linking or non-linking point . . o
PerSfm_ in Charge of g gp @Receive and register of the result of linkage
administration @Register of GIS information
(Prefecture)

otification of the rw I
E ;' ntative linkage =
%g:‘::i:'::iz: mﬁiﬁ?ﬁ;ﬁ:rmn ‘!’ 1 E; ‘ISigns and markings information collation function
! = | @Recognize signs and markings from received information
- \J—/ — and extract content or position
) . ~__/ @Linking process through linkage of extract and 103 types

Reflection of confirmation I T T information
HDisplay Regula :
results N . @ Extract of stock management target locations
suggestion function
‘ Signs and Traffic Control :
: markings " Information ] ) Core data base Extract of
management Management : 1,\'/||'aff|c Contrtolslnftormatlon - loeEtiian
: : Management System X i
: syst?m : information

Location
information

Signs and .
Traffic Control markings Slgns.and
Information information markings
sending terminal information,
(103 types) Al

Traffic control information for evaluationI‘.
Sign and display information receiving

function

Information on signs
and displays by

private businesses )
2

Fig.7. Image of the functional structure of the model system

Signs and markings inspection application
Signs and markings pictures sending




5. Preparation of draft specifications for the model system

The equipment configuration of the model system was studied (Fig. 8), and the "Requirements Definition
Document" and "Basic Design Document" were created as the specifications of the model system based on

the functional configuration on the previous page.

[Prefectural Police] [National Police Agency]
Standard L.
F Data for automated driving
[
- (e = i P SN ‘ Standard F
- - 1 T— ‘
" ) csv | Extended =
Prefectural Police Traffic — i— Edition . L. .
Regulation Information Traffic regulation information
Management System Sign collection and management system Model System
R (Before Linkage) (Extended version standard F support) Range
2 1
| csv ] Standard F
=== -~ (Extended Edition)
csv ' l
'
- '
Common Format Date :
1 Location of
s i
1 ' signsand
]
[Cloud] i i ; : markings
ign Sign Location Prediction !
csv System
— *-f------ 4 ———e |
I £ e i ! Signand  cemmeedm
I = S i e 1 Mg i | Image Recognition |
«— > N -_f-————===] CSV [|-rvarding ] {
Externs] Dalivery : locstion iSurvey ;
Survey App S (Prefectural police sign type and number)

(Abbreviation) Standard F : Traffic regulation information in standard format data(Meaning Decision)
Extended Edition Standard F : In addition to standard format data, data that links traffic regulation information (decision

making) with signage information

Fig.8. Equipment configuration of the model system

Basic conditions for building and operating a model system efficiently and at low

cost (draft)

® The basic functions of the model system are implemented in the main server

® Image analysis functions (e.g., location information extraction) shall use the
services of an external server

® Sign and mark inspection functions (applications) are distributed or delivered
as packaged software or downloadable applications.

® The main server is in the cloud (private)

[Definition of Elements]

1. Business Overview

2. Assumptions of
Systemization

3. Outline of system
functions

4. Interface

5. System non-functional
requirements

6. System configuration

1. Equipment Overview
2. Function configuration
and processing content

Configuration Overview

7. Equipment performance
and installation layout and
standards

8. Inspection standards

. Installation plan

10. Maintenance and operation

11. Security

12. Demonstration experiment

13. Definition of terms

4, Data structure

5. Inspection Standards

6. Reference Materials for
Basic Design Documents

performance
3. Interface configuration
B S — |

RATAES 1

Screen Image
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6. Holding a review meeting

For the development of the model system, the "Study Group for Improving the Data Accuracy of Traffic Regulation
Information, etc." was established in cooperation with the public and private sectors. The results of the various studies
were reported at the necessary timing, and a draft specification of the model system was prepared based on the
opinions and suggestions raised by the committee members, etc., and was approved at the third study meeting. In
addition, to prepare the draft specifications, the "New System Specification Study WG" was established to conduct

technical studies, and two meetings were held. -
® The study group consists of the
organizations listed in the table below.
-“ psion organization ;le%ptl’;
Part 1 Thu, Nov. 12t, 1) Implementation policy Knowledgeable 3
2020 2) Schedule for the future ok e ot Joos, o
Ministries and agencies
1) Requirements for technology for automatic collection of traffic involved in automated driving 9
Tue, Dec 22nd regulation information using image recognition technology
! 2020 ! 2) Technical requirements for matching and evaluation (interim report) Members Prefectural Police
3) Results of the questionnaire survey it B D o i 19
4) Schedule for the future Miyazaki)
Concerned bodies 5
1) Confirmation of the wear condition of the markings ) . )
lgt],:’l '2Foezb 1 2) Results of verification evaluation in the model area P””ﬁ};ﬁﬁ;ﬁﬁ{n";’;n'igE,ﬁé;giﬁ;ig;fm' 5
! 3) Model system functions and database structure (draft)
Observers Digital Map Maker 4
Total 45
WG
Tue, Jan 19th 1) Positioning of the model system ' ® WG are conducted by any members
Fri. Jan 22nd 2) Questionnaire survey on existing traffic control
5 021 ’ information management systems Participating Organizations "5’;9‘_”
3) Database design of the model system
. . ' National Police Agen 1
1) Results of a questionnaire survey on traffic ational Police Agency
Wed, Feb regulation |nformat|on ma}nagement s_ystems Prefectural Police 4
10t 2021 2) Study of traffic regulation information DB
! 3) Outline of a simple registration function Private sector providers of traffic control 4
4) Outline of the model system specifications (draft) information management systems

11



7. Future issues and response policies

The following table shows the issues that need to be resolved and the direction of action to be taken in
order to build a model system, conduct demonstration experiments, and aim for full-scale operation in the
next and subsequent years.

Table 6. Future issues and response policies

@ Location Accuracy of Traffic
Regulation Information and

The required positional accuracy differs
depending on the use of traffic regulation

While taking into account the timing of deployment of automated

Response policies

s Priority Order for Improving information (based on the results of interviews ?nqvﬁré%ebﬁaﬁczciﬂggarxha;fecorr%?i%zt% ol dlpEEIneRite, e vl
Data Accuracy with automobile manufacturers). P Y P 9-
(1) Handling of traffic regulation information It is necessary to study the traffic regulations that change depending
& Response to opinions and thatkchanges with time of day and day of on fjhe tllme of day and day of the week, such as the change in the
Issue 2 proposals at review meetings, | W€ TtelE=In Kk
etc. (2) Cooperation with DB managed by parties We will consider a method to provide information in an integrated
other than the police manner by collaborating with the DB held by road administrators.
(1) Lack of day-of-week code definition
(2) Insufficient definition of the direction of
regulation
(3) Insufficient definition when there are
multiple entry directions for one regulation Clarification and review of the standard format will be considered, as
(4) Insufficient input definitions for data items the existence of data that is not specified in the standard format may
that do not apply be a factor that prevents the full functioning of information provision
€ Need to review the standard (5) Discrepancy between data format attribute | to automated vehicles and the automation of matching in the future.
Issue 3 format definition and description
(103 types) (6) Insufficient definition of the storage order
of coordinates
In order to utilize the data in the traffic regulation information
- management system of the prefectural police, consider adding the
(7) Add decision number, etc. decision-making number and management number of the prefectural
public safety commission to the standard format.
) " The challenge is to convert information called
€ About traffic regulation " : A ; . . i
Issue 4 information that has not been drawing regulations”, in which a large A model system will be developed in the next fiscal year to reduce the

converted to data

number of decision-making information is
handwritten on paper-based maps, into data.

workload of prefectural police.
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8. Summary

In this study, information on signs and markings is captured by smartphones and in-vehicle cameras, etc.,
and automatically collected with uniform data accuracy on the type of regulation, location information, and
aging of facilities, etc., using image recognition technology, and checked against traffic regulation
information managed by the police. In addition, we conducted a study on the development of a system for
efficiently improving the data accuracy of traffic regulation information and stock management through a
simple registration function. The method of automatically collecting information on signs and markings
using image recognition technology from the images of drive recorders, etc., which was studied this fiscal
year, can improve the range and freshness of information, but requires repeated driving for accurate data
collection, which poses a cost issue. Therefore, we studied the configuration of a model system that mainly
collects information on local signs and markings by using a smartphone application during construction and
inspection of signs and markings by on-site police officers and construction workers. A questionnaire
survey of the prefectural police revealed that a great deal of labor is required to link the decision-making
information of traffic regulations by the public safety committee with signs and markings, and the model
system is designed to support this work.

In addition, during the process of the study, it was confirmed that the standard format currently used to
indicate the 103 types of traffic regulation information has a range of interpretation due to some undefined
items. This is an issue that needs to be resolved in the future when handling traffic control information
mechanically, including model systems.

Based on the results of these studies, the direction of the specifications for the model system was
determined, and the results were discussed at the third study meeting and approved by the committee
members. In the next fiscal year, a model system based on these specifications will be constructed and a
demonstration experiment will be conducted. The chairperson of the study group commented that we
should find the balance point between "total optimization" and "partial optimization" in constructing the
model system. Excessive overall optimization will impair partial optimization. The current traffic regulation
information management systems of prefectural police forces are highly unique, and it is difficult to make a
system that takes all the characteristics into account, but it is desirable to optimize the system while
solving the problems.



